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R = 2j I ^ j (x)-U( Ze ,~n q -i|)U(z',0, |n q -a}) ^ j (x) I 2 
= 2j I U(z e ,z\ |n q | 2 | U(z e ,z\ in, -i | )" J ,5 j (x) - U (z\ 0, |n q -i}) ^ (x) 

1 2 

= 2j I U(z e ,z\ |n q 1 ^ (x)-U(z',z, |n q -i|)U(z,0, jn q <p S GO I 2 

= 2j I ^ (z',x, |n q -i|)-U(z*,z, |n q <f> ] (z,x, ln q I 2 • • • (5) 

[0 0 6 8] 

I z' -z I -+0<r)Mmz&^Xli^ #^OxMlO*=§^xK£tt&U(z\z, |n q -i|) 
O^ft UxU(z',z. in q -i|)) (±, |WIC<#^c0x«O^x^i3tt^ n q -i(z,x)0 
^tit U*n q -i(z,x)) 

*xU(z' ,z, jn q -i|) = — i /c 8 x n q -i (z,x) • • • (6) 
[0 0 6 9] 

&±<Dffi%:£t) ^ ^^x^O^xK&tt&^MRO^ffc U*R)) iLT, 
SxR = 2j |-i k Sn q -i (z,x) f ' 1 (z',x, |n q ^ j (z,x, jn q -i|)+c.c.| 

= 2 K dn q -i (z,x)Im2j ^ j (z'.x, |n q -i})* ^ j (z,x, ln q • • • (7) 

[0 0 7 0] 

<Jn q -i (z,x) = - orlmSj 0 j (z\x, |n q </,'> (z,x, |n q («>0)- • -(8) 

[0 0 7 1] 

2 0 0) o £ tz, &j K-o^X ^ (z,x, |n q -i| J: ^ (z,x, |n q -i | ) £if|f1-£ K$> 
fcoTJi, ^7U)VKtm^m%BtMWt<DWt'kl±, jrt (-f&fr*,, (z,x, |n q -i 
!)£ i^V J (z,x, {n q KfMf 1-*U£<fc ^**->*:rA^£5FIJfflLT 

liW^j&^ftrv^^^ji, ^ (i) o-f j Kov^-coftjcDgfrfr-e, ^g-q-e 

jt^&jfcjlD^ l-^W (z,x, |n q -i|)i3«fcr>V (z,x, |n q -i I ) £ftJf LT. JSk 
[0 0 7 2] 

&±ommzt5\,*X, ^ j (z,x, |n q -i\)<Dmt ^ ( z ,x, |n q .ii)^)iH s iv^Cli 
, ^ (1) *OIm[0 J (z,x, |n q -i})* • ^ j (z,x, |n q -i m fi^MKttJfc-r <Mi & 1) 

[0 0 7 3] 

HI 4 it±MLtzwfM-^}m<omM^Mlizi- ^fztbK^ *n^77^ y * MjfcitM:* 

i^ht£^^m^m\m.m\-\<D^M.(n>'&M. (x, z ) jc*v>t, 
xmtemTXfr<>m.t2te%ix~&2>m (az) u ^o^/hi^o 

[0 0 7 4] 

^t. mmo&xmt}<D®.*mz.x, &mzj = i^«bN£#-^£#t3\ jtiw 

A*f7 -fr K ^ J (x) t -r — ;v K j5 j (x) ^^f^o AEll&KA*]-? -f — ;i/ K ^ j ( 
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7 4 KO*tHi74 (zx ,x, |n q |)T-&£<, Ztz, AE!i&W{£«H-«?>ft 

ft, HflfftiS &TfWLm3b<D&*<D 7 4 - )\s KOfnte? 4 K <f> j (zx + A z,x, |n q })T- 

ZtlbO? 4 ~)V Y<p' s (zx ,x, |n q | )j3 J: V s j> j (zx +A z , x, |n q f ) * ^ 

&m.mz*&% (Sfclifi^ttttW) LfcfcP*;fc#>. i«iP^, 

[0 0 7 5] 

mi>w%&&, i&mvim u L ) m^*7Atiii?f$ (n H ) m-s*7Ao 

[0 0 7 6] 

ft**n^97^ ^K-fcjt (ft KA7J#- h ta*# 

ffi 2J # - MSiJ *> <b 3 * ifcffl #&ft 07^-^K^2 (&fe«Sft) > 4- t 
*)*®Z> 0 f LT, £*L<b?>74-;VK#*ifli3«J:y f 2&& biz, mWLlttMfcm. 
(x,z) te;fe»tsfitfiig*fc<i-.k9K % j|E'»4'-eo^n«i*JB*f^3flr*** 

®*f*4r* (1) 0fc^kZ^ZZ£T*±m2<><D7 4 -)VFffl<Dm*ffi.&Z J &&Z. 

[Hi&fll 1 ] 
[0 0 7 7] 

^tM-^»o 
[0 0 7 8] 
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ii. o 

[0 0 7 9] 

J5^afe7torii, 3T(Miff*5fi&#) «W?7K (Mflr^^) OI5t$o 
[0 0 8 0] 

4*tt*ti-#u i«5v Q it^ib^faS: do) isitf (id taoM$S:^^;t 

Vq (z,x)=Vq -1 (z, x) — a Sjlm[^ 1 (z, X, |llq -l!)* • </> 1 (z, X, faq -l|)] • • • (9) 
Vq (Z,x) > (ncore+nclad)/2<^) t £ t±nq (z, x)=ncore • • * (10) 
Vq (z,x) < (ncore+Ilclad)/2<7) t # }±Ilq (z, x) =n c 1 a dd • • • (1 l) 

•*Tt#lbtL^ CI fc Ktt&o — *lfct±, ncore > lie 1 a d <75 £ 0 C * 9 

^^-■>tc*^i-S®tffs|s (ncore) *t«$tL, JtfT^lS] 1 ^7C. a^^]l^l7C 
[0 0 8 1] 

HI 5 (a) is X WW 5 (b) l±, :£H»J K&V2>lt®&m\r<OWLM*m.W1r2> tztKO 
H-C*>*o A***- h 3 - 1 ^A#£*£«#-m^£^£ai;fr* 0 - b 3 -2 

a»<bffi:fr$**£i: fc Lxmm^frj$Zm&i-Z>Z tKX *K B5 (a) Oi^:, ifefi 
1.31//m^A*f7'f-;VK^ 1 (x)tm#f7'f-;UK ? 5 1 (x) (1-£*>*>> ±.IB<7)fB-^-ej=l) 

HI5 (b) WiTl:, ^Sl.55^m<7)Ait7^-;vK^ 2 (x)i:mit-7^-^K^ 2 ( 
x) (1r%t>%, ±!Bol&3"ej=2) <7>&£i8:5£L*:o 7 4 -;vK(±A£*W2 - 1 tmttM 
2 - 2 0^#Kov>T5£i!$:Ks &0-e&&75 s , iol-eiiiloflfto/ifci:, 7 

mt^ j (x), (x)i j&lmk Amtj^rfc^o 

[0 0 8 2] 

El 6 (a) (b) It, %:^nmK X Z>ffi$tmfr1fi (HI 6 (a) ) tit**'* 

(HI6 (b) ) ZMW-$-%>1z)tooWX*$>2>o ±U<ot )V=n) X&KLtztf^xmtt 

m*ftmrz®2oo®<Dm*)MLizxt), 116 (a) Km Ltzmmm^^-r^itmm 

Hfi&htL&e -vIT% 0tt««7>3te01»RW-*J* (1-1) rtOMM (1-1 1) (i^T 

i-*fijB«f*«RT?**o v<7>m$rmkLxitt&ir?x<Dmm^*mfeLx&t), 

o £fc, %iM&W4 XHti&OOfim^ mU0pmX$>2> o 
[0 0 8 3] 

M1ft^frJfi$:-$.*t>Z>l%<?>WrWKm^htitz* v va.{±140X300 (=42000) -C&& 0 fl£ 

jfiS-SS^**. MMMT&*%.m.KmmLX. iti?>©#-*©/t5 ^ - ^ tov^t 1 of o 

&^;:42000O^Ofc$££ftftf &d&^# ? &£o £*LK*tLT\ *£ifc0«'TS±2EI©:Jte©'|5 
«*ttlM-Srt£tt-eJ5L»> Sfcfc, ^fflJi^tffc^'b^v^^K^ti-^r^lsIi&^^ft^W 

f&fc&&o 

[0 0 8 4] 
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i^id tzLXWznztfffc®m<DMmxu? h;wi|li6 (b) q^KfcO. SlSi. 
31^mO^;7& ? ai^*°- h aTOS§ilS-^ &Sl.55/*m<£>7fc^tBW£- >b*»?>ffl* 

HI 5 (a) &X&m5 (b) K|H^ LtzJhOXttfa t mUlffa t Zi&mZ+t. -LIB20 
<Di&&<7>yt<D&* h a £ ££/b^A:ftL£ft£03fc£-^&LTA#t®2 - 1 

[0 0 8 5] 

[0 0 8 6] 
[0 0 8 7] 

ni7 (a) ¥iMi^ouT$M^tL, msLmu^mx^m c& 

J£«B (* 1 OiasJBWW 1 - 11a 0 2 ©fiJBflrTO 1 - lib) TifjjfcStu i2<0 

iasja«f3*£SB i - 1 1 biiii©w$si- 1 1 a * •) ^^;v^^^*ltv^ 0 

tt, SIIi$S5 1-11 &±Te>i&m%x^U 1-12 •C*^*tT3fcia^)& s «^$nTv> 

& 0 ^.(D^tm^^^xmm r^rj fcLtf^t^^)iii2©«$aii-i 

2tll O^jgJf^W 1 - 1 1 a Ojfc®*f^H, * J: If, 1 oXim l-llat 
US 2 OffAlfffffi 1 - 1 1 b OjfcJB#fs^{±, &*1.5Kt Lttf^oTV^o 07 ( 

[0 0 8 8] 

iOi9*#jtt^3feiafttJ:tLtf % 3T-C2b-5fS2 0*5jB5f^«pi - 1 1 b (DM «9 £K 
[0 0 8 9] 

*1T<i Y-t (H7 (a) ) t*2©«Uf$«l - 1 1 btM^ K 1 ***^ ( 

H7 (c) ) t-h^k.htiho ttz, mionm^mui- 1 1 ai5xvm2<DMmifrm 

Ul -1 1 bo#*oj^£*»fl;Lfc») £*Lfc <t *K "7 f 

[0 0 9 0] 

[0 0 9 1] 

CtLiT-m0^t-C^fc5fe7^ -;v K offline {4 if- AfcJRffiSrJfl^fcj^ iR#teffiv>* 
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mmm 2 3 

[0 0 9 2] 

, JtiS&/B*r^Mfr In} £#xT£*UC*tJ£-f £A#ftO-7-f -JVFMl : 

j (z,x, |n|)*^«>, m^sK- ^"btn^Sft* Lt|f$^7^-;VKol|E 
(7^-;VF^2 : ^ j (z,x, |n|)) *A3*W2- 1 KffltfTtefcftfcfca^**** 
e>3S^fe**4o HI 4 *mKmW1-& $>&WiWTz=zxX<D7 4 -)V l <£>®fM^ j (zx 

, x, |n| ) Offiffi t 7 < - ;U K5Mjr 2<Dffimt ] (zi + Az, x, |n| ) Otifcffi j&*5>» 2> X 
MWW^^IL, ^M7&^f/f^«fflV>T, (zx + Az) frt>ziZX*<7)-7 4- 
;V Kfl-*2 C08ffMj5 j (z, x, |n|) (z= zx + Az~~zx) (zx-Az) Tzx £: 

Lr^Ctft^*^W^ift«5jgi-o 7^-^K^*2 0Wfffi**AWM2- 1 Kit LtfrB#,£ 

tmmz, 7 4-)V Y&fc l oWfffit 7 <f -;v 2 o»fWfc *ffcffl££-$*&j&*5>JS 
*f*fl»***^ifcjgU, 7 * 1 Oif®^m#M2 - 2 t "Cft^^^f 

[0 0 9 3] 

A*f*7 >f - ;v K ^ a*ffi#t® 2 - 2 * -e^JR Ltzffi&mij ffijt*7 4 - ;v K * j (x) fc 

[0 0 9 4] 
[0 0 9 5] 

HI8{±> ^^JO^m^ItO^n-^^^^L^^n-^^- hX$>Z> Q ^ (1 

n q (z+dz,x)=-y 2jarg[^ j (z+dz,x, |n q -i|)* • </,'> (z,x, |n q I)] • • • ( 1 * ) 
n q + i (z-dz,x)=-y 2jarg[^ j (z,x, |n q +i|)* • ^ j (z-dz,x, |n q })] • • • (1") 
t-f&o faMylt, (2kodz)- 1 MOlt£Affi27^T^St^#Jo7t&0^&^ k 

[0 0 9 6] 

* (1') iSi W (1» ) f± N ^ (1) ^imSj ^ j (z\x, In, -i|)* ^ (z,x, |n q -i|) 

arg[^ j (z\x, In, -i|)* ^ j (z,x, |n q -1} J]***^-*"* «£ ■? »c®*f**ESi-* i t 
*ttv^„ ffiffl3gW$v>»^«, 3g*I£l&v>-cim2j ^ j (z\x, |n q -i|)*^ j (z 

,x, ln« arg[^ J (z*,x, |n q -i|)* ^ j (z,x, |n q -i|)]fc, UtfMBfc*&<*>T\ arg[ 

^ J (z',x, |n q -i})* (z,x, In, -i|)]*Im2j ?P(z\x, |n q -i | )* <p j (z,x, |n q -i|)fcL 
Xi> X < „ itHi*3frfc07 K<05ftjR-cj|*#»t LTJS«fsp*3E5Ei"*i Ktt 
m-TZo WTT?tt^Ofei6arg[^ j (z'.x, |n q ^ j (z,x, |n q -i|)]tfflv^c:tfc 

[0 0 9 7] 

WSE# 2003-3096736 



&m 2003-336527 



^-^1 15/ 



)£&itc^( z ,x, jn, DwPb Ut-^S 6 7 0) . -0^ j (z,x^K 

Sfcfc, £IKz*&tt/jNE»idzjS»t^rt*jSC (z+dz) i:i5Wtn, (z+dz,x)£&i6;& 
f^S68 o) fcv^ct-eab* Uf'^s 6 5 5) o fB-t r • J ttl*3»i*jf 

arg[]{±-e^^-e, te-f- r*j i±«*#«:*j£i*i-*o 

. [0 0 9 8] 

ttz, * (1") 0*Bfcl± N ^ j (z,x, {n q |)^ , C4x.^tiTV»* fc Lt» jfitbtzn 
Mife^HtC^z,!, In q+1 |)^*i6 (Xf7^S 6 2 0) , m.Mzfrhdztztfm-o 
tz& (z-dz) ^i5V^Tn q + i (z-dz,x) Uf7yS 6 3 0) t d t X$> & ( 

^f^S 6 0 5) o 
10 0 9 9] 

^ (i ■) <Dma Uf7ys 6 5 5) « (i ") onm (xr^yseos) 

6 9 5 : YE S) SfilTtSo 
[0 10 0] 

L^V^^t LX±%%nMmM$:ik£ZZ t t%& 0 *ZX, MyCli&itftg 
*WC\ Mt<Ot (g • y ) ^(2kodz)- 1 0^(7) 1 JSLTO-lftfc^SJ:^ fc1"<&o 
. -7^ -;v F(Ofiti:ov>t^ ^£:&z+dz-Cl+.& < , f<z)M«fiLfc^ *sv*t± 
x n q (z+dz,x)^'ia:gztfi:®z+2dzOS^^<7) |:: t , 'Witi: te&ftLW: (z+wdz) (0^w^ 2 ) t 
LfcUti, £OJ:Hl*i:J:|), 
n q (z+dz, x) = (1- g )n q -i (z+dz, x) 

-g 7 2jarg[^ 3 (z+wdz,x, |n q • <p> (z,x, |n q |)] • • • (1'") 

n q +i (z-dz,x) = (l-g)n q (z-dz,x) 

-g y 2jarg[^ j (z,x, |n q + i})* • <p> (z-wdz,x, |n q I)] • • • (l" ,, ) 

tLT±S (l') ^JiV (l") Z^JE-fZo ^Lt, f»*Scg *0< g£ltf)«&H«v< 

fljfti, w=lhU g=0.25tt7t o IJf$fl>*li$J|[*| 1 t f y ^>f > f 

[0101] 

in 9 (a) izm-tx 7 iz, cor^fjXAi^v^, %ti&*m?T-rztztbK 

-*£1$#LJ: fc-fSfc^OffiflMHJjlii^gSfci-^o #!)xJ£ 1000^ mXlOOO^ m<om 
f&tt&^Sttt LT2X8X10 8 O = 1.6Gbyte^h^ 9 tfKtt*BJi * 

i-e, 09 (b) — 7 -f-^K*3»^iai»cfe« 

> TSgt 4> $ xmm z*£fz<7)tmcizfj:z>zk*mmLx, WLm<DUfrtm<D**:vxm 

ttXiizLfZo 
[0 10 2] 

A#tt£ttH9 (c) iz$>2, KmjfmtZftMmttzt' 1 (z=0,x, fn q -i|)**J»ltfc 
LTJRfrfflfcftlRS'tffcfCz.x, jn q -i| ; ^ q _ x ) £ ^ (z,x, |n q -i|)fcLTfflv^ ^ j (z 
=z e ,x, |n q -i|)*SJ»Mlfc Lttfe«$*fcg(z,x, |n q -if ; ^ j , ^ (z,x, jn q -if) 

t ttfflv^c tkzx-2 xrnm 2 -ofttzw * * u r-tt^-r iitmio £ ©tutti 
x^m**:ti*®fflm.t LxfrMjjmiz&ffimttitfxx,^ z<ojimm&mti s 2mi l z% 

[0 10 3] 

bio (a) & x xfffi i o (b) a, mmmitmmm2X(otm<om.M^m : ^^L 
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fca-e, bio (a) ^jAi o (b) a, nmm i &j:ofAei2 K*5it*> 

tt*<^*«LlalSfctw*t-*-*^Som**- b^OjSasp (dB) tOTtl^-h^I 
% (dB) il^ttv^, Cl*tfe^>W-ifO»f)7lLBI8fe*±x HI 3 £ <£ O'EI 8 IZyfiL tz^ 

[0 10 4] 

010 (a) &X&miO (b) OW^0^970jfc|SE^t>*>^SJ:-5H, ^ifeWl-e 
ftmLfcft&JjfeXl±itmZX*l l Z2 0 0MJKO#JIL£^LT^&OK*tU Igjfctt 2 

m 2 xnm x^tz^n^m^immizmm^m^^Mizmmir^ z\t^&.x$>z> 0 

[0 10 5] 

eh i ( a ) & x V s m 1 1 (b) it, ^mmm<D^tmm<7)mm^m (in (a) ) 

tmmxur V )V (mi l (b) ) *mM-t2>tztb<r>mxtbh 0 zwftm&tDM&X^? 
H6 (b) m%ki^ &K1.31/*mOftj&»ffi:&#- h a^fetti**^*— ifeftl 

• 55/imOjt7&*ai*sif- h b^^m^J^^SWtt^^L-C^O. ?&S fc: J: * (33*0* 
MS) 3&*^jft$tL-cv»*ifc^*»4 0 

[0 10 6] 

Hill (a) JC^Lfc^Jfiif5||OjteialK<0®«f^*»±, i6 (a) K;^ L 1 

ffimfr?fm^nift<DWL&*nMi-&c\ti)*ii!mttj:t), m7 (a) ^1^194200 

[0 10 7] 

* £n x./c«7ttc i «9 ^mss % <o cat vtzmmm^ *mmx% %> 0 
mmm 3 ] 

[0 10 8] 

*£MWXl±, 1.53^m. 1.54/zm. 1.55^m* «fc 0\L.56,umO 4 oo?£^£53^i3 J; OV 
[0 10 9] 

m 1 2 ( a ) & i o-rn 1 2 ( b ) f±, *mnm<v 4 TOso*i»f:i6^i 

frWtfc*WM-t2>1zib<Dmx, mi 2 (a) »±A^*Offi*«tH*«T E^e- KO*Of££ 
Ot^ mi 2 (b) IU*MMWTE^- KfcTM^e- K£ttlx.*:i£5eOS§£- 

[0 110] 

5fcT> TE^t-K©^^^!^ mi 2 (a) fcjjtf- J: 3 fc, AS*-f3-l 

3-l*«S»j\ tBltl2-2}:(ia> b, c 33 £ OMO 4 o<Z>*°- ^ £i£^i-£ 0 A**' 
- Y 3 - 1 ;6>£>til.53,unu 1.54^ 1.55^m*5 J: 0\L.56,«mO 4 o<^^ft^^-^$ ^Tt^fc 

-ett, 1.53//m> 1.54/*m, 1. 55^ mi3 Si Xfl. 56// mtl o L/:#oT, 

iO*d) ^-^01.53//m> 1.54^nu 1.55//m33 <fcO\L.56,um?>Y&S?>?fc<Z>-7 -)V Kfc % # 

[0 111] 
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mi 3 (a) axvmi^kib) it, ^nmmxtmvtzitmmv^tomz:*^? 

A (jgjigs (dB) ) *KW-*fc*OB|-C, (HI 3 (a) HXJjitmkltimtfTE*: 
- KW*ORSlO»^ (SI 2 (a) ©*#K*tJ6) t*D,Bl3 (b) \t\?)yt<Dm 
jfeWTE^E- KKTM*- K*DnitfcRse©»^ (HI 1 2 (b) *>&#fc*j-j&) 

[0 112] 

AM<0 7^-;H*4:, IMS 1 fc*J"t * 45#4fc® SrTE^E— Kfc L T ^IS^ £ . 
h 3 -2frb\&?)ZtiZ>mt}it<0*'<9 h^iilU 1 3 (a) O J: ? K & & 0 Z<D 

£>&o A3£j#— h 3-1 frbX~t)~f2> 4 ootlojfeo^^ £ N 

fcTM*- KWjfe*R-om*#- h (a, b, c i fcl± d) * fctttfjS** £ h U 
ifeftSUo 4 mo 7^-;HW fcflHSMKSSr b \z 2 mzfrM LTlf- 8&OAai7J^T^ 

R^trjaw^^ws-rsifc-cjfes^mo^jfeiaaRW-Srtfofc (mi 2 (b) ) 

o 

[0 113] 

-9 mi 3 (b) tc^i-i^tc, <H*^SiOffiiStcfeH1-S3«a 

l^W^v^fiiti^o ft, *x.«t4; tt±L^v^ mi 2 (b) tc^t/cl^ 

[0 114] 
[0 115] 

mmm 4 ] 

[0 116] 

mi 4 (a) feiffBin (b) i± N ^»jo^mn&^tt-<7)7ti6o^#^^mBj-r 

SfciexOEITN mi 4 (a) lt3$.m%s*> VMM? 4 »9$:&fcLt:®&, mi 4 (b) 

1 5 0 0 // mt^-?> 0 
[0 117] 

H15 ( a ) £ X T/m 1 5 ( b ) li, #^,114 ( a ) j3 <fc V*M 1 4 ( b ) 
[0 118] 

mi 4 (a) fc^Lfc*fMRj£fciiV>TWU h 3 - 1 *<b, 1.530/*nu 1-535 

/urn, 1.540/inu 1.550/inu 1. 555// mis «fc 0*1. 560/* 6 o^tg?)^^fS#Ijl6 1 L 
TA;&U 1 0^mJHML"Cia:»te»*Lfem**- K3 -202oo#- h (afcitfb) 
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K&^X^ 1.530~1.540/^fB<&3fe*#- h afc, 1. 550-1. 560// ^^co}fc£ h b 
[0 119] 

KLTV^o 013 (a) £«fc trig 13 (b) T?3F Lfc J: d ltfi:o 

wt©7-f-;VK<9MSL^0 3 dB«*ift« 3 ffir«llltt>^fl0j(&5 nmT'&£££: 

ttrnz—mzmemtfiio ±mom&-%&;r*-$.tt>tzM&m&:X'<? nw±, mi 5 (a) 

o fit*, 114 (b) ic^i-i^li, miJffiO^^-? loo#- h (#-hc) £*-h 
aU 0 //mfliHILT»lt<&£ £ t U CIO**- h c KSE^/BO^S h i: L 

TJBV^ i<0^? b*»?>1.510yum % 1.515//m*3 J:t) f 1.520 / umO3^.<7)^;«-f-^to^ 

[0 12 0] 

[3U&0U 5 ] 
[0121] 

(«^6 0 0>m) Or??*-**, £g%0||4 hli^TV^o Z tz, 

±tmmm 1 - 4 xnxti yi-frvtmuvj-* vzmm mmmmtmmftxv®: 

t LXtm*m?f Ltv^ 0 JL##j{~ii, -ftEHfrOffi:*)*- (*'- h a, h 

(m^J^-f-^K) Steffi £ ^fi" & J: -? K#b#18:5£$*LTV>& 0 -t£t>*>> # 

[0 12 2] 

116 (a) ^3^^116 (b) H\ *^*Wo-)tlaIKo|ft^#fc-?-<7)-)fe|BlHtojSa 
»3c<?>*^* h 9 A*KW"t4fei6oH-e-feSo 116 (a) C^tJ:^:> A7J*°- h 
3-l5&^, 1.510-1.560// m<7)-M®ffl{C$)o-riLVHl 1 0 nmOr&SM^^fi-S^fe ( 
tftl OnmPli) aJTJ*- b a frb 1.530// m, 1. 535 // mi5 J: tfl. 540 // 

ffi;£j#- h bfrh 1.550// nu 1.565// mis £0*1. 560// m<OTc;£, f 
c ^<b{il.510//m> 1.515//m^J:O f 1.520//m<7)5fc^> ^fl^Ttimt) 0 h 

abf-hb tt±7 // mSIWSJU Fa^5 hctlil 0 // mUtH^^TlS 

[0 12 3] 

TttirfcL^o S;fc> b a fcsK- h b hnmm* 7 //mt^lciSont^o £*UCfc 
«K h a^tB^^ttS^i^^i 0 - h b ClilfcD, *- b b KtB^SfL*^-* 
h a fc*»^*£fc£iqi|ffl^4C: XtJtf— h 3 - 1 frhXt) 

Zti&ltt(Dmnm*tf- h a h b fcr-I^Ct *°- b a is «££>** - 

h b K&^xmmytt&mmftttf&KteimcGLmt* &tzit>K^ mmft&m-^ittm 

Did I'^Tfc^tL, -e-<0ift*, &SOK:*tL"t\ X**- h 3- l^fbA 

#Sii*-)fefc<0<£;tB3£*#- h at*- h b txm%& £n KWcfc-t2>±&Ltz%imiMffl 

[0 12 4] 
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19/ 



KOftffiKftiSMjr Srf&tffcv* (fiffigo) J**-©*"** h>ui?**o iSJlSfcjr*- 
[0 12 5] 

ffiffl£*U*J^*£fc^te^&a£fcfc^L"rv>*o C <o X i KtiLmMfa tiffin # 

m-EM-t*<0®M1tmKtL ftM<vmo&f&&®&%¥£*ft®&t*®.fr&t>i£X}6aich 
-Zehnder (MZ) i ttf-BIMX$>Z> 0 

[MM 6 ] 
[0 12 6] 

Hll 7 (a) ~ (d) tiu ^MMOftH&OAffi^TOKjfe (HIl 7 (a) ) > 1. 
55ju m<Dmi7 4 -;V K^TftfOKjfe (017 (b) ) , & <b h a* iW- h 

b^^A^srx^^-^Tt^o^offl^ojsaa^^^ h^A (mi 7 (c) is 

itf (d) ) *mM1rZ>tzib<DmX'1bZ> 0 
[0 12 7] 

i©*tfll©jfelilttl4, mi 7 (a) ^fi^t, A#*°- h 3 - 1 LT2o<0# 
- b (*'- b A33 b B) £i&lt\ h A^ibl.29^m, 1.30//nu 1.31^mi3J; 

0 r 1.32/£mO4ooifeS0D«[ft#***A*LTffi^#- b 3-2 LTRtt fcfufc 4 o 
<Dtf-Y (a. ciSilFd) ^^>±IB4o<D^^jfe«r^Lrm*§-fr* 1 1 i>K 
„ Y&frbXl3\^tz\.55fjLm<r>Jb*Z.tib A-o<D\&t}-#-- Y (a, b> ciSitFd) 

[0 12 8] 

LT1.29^m> 1.30^m. 1.31^mi5«t y ? 1.32^mO&S05fe : £r^C'CT. j0»o, 1.55^m<^)^; 
-fMtC1.55^mOtfeftOjfe**&^BBi-a «t 19 &it7 r 4 K(S CT1. 55^ m 

[0 12 9] 

$»JCi5V^[t uOi^jrTOiSLt, mi 7 (b) H^1-«t : 9^ > 1.55^ 
m05fc£ N htl-k 141/61*0 , bbt b d £{41/31*0, (D&mitk 
&&£ 3 )Kfrm-t&Z.£kLX\t*&o 1-fc*>^ ^Jg.tf^.^\zm&-fZ> 4 b (a 

, b, cfiiVd) ©7-f-/l/K0-#©*fe£-;b*fcJ: «9 ffiltM 2 - 2 K£&t3 ffitt? -f 

. 1.29/unu 1.30/unu 1. 31/z mis 4 tfl. 32ju mOtt^i:^V>Tli, Hife$J 3 t P^K. 

[0 13 0] 

mi 7 (c) fc^Lfc*'** b 9AfcJ:*U4\ X^J'f- > A*?)A» 
f±, #^©«LftKJ6t-C*jft$*L % itt&OjfeO^^otfjffi^jjK- b (a> b, c is 

[0 13 1] 

Sfc, mi 7 (d) ^L^^^^>7Ai;iai^ A2>*°- b B ^ ^ A* $ tt7tife« 
1.55AimOjfett, b ai3 4r>^- b c &cte$Efca/6(=8dBK b b is 4 b d K 

itffliz 1/3 (=5dB) <D m&Xfrm $ *LT v> £ <o ififrfr h 0 
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[0 13 2] M M 

z^tt -tfihtit^m. *ri&-e& & <b > ^^mi^o^tt- *> mtx%> & 0 

[0 13 3] 

[«#!l 7 ] 
[0 13 4] 

[0 13 5] 

[0 13 6] 
[0 13 7] 

WWWrXm3 K£til$, itm (x,z) Ki3tf&JS»n (x,z) i:ov^TOiTOSS 
T'*^^ (12) 
[0 13 8] 
[£cl] 

e 2 /dz 2 {dicS? -/r 0 V-v,z) 2 - (12) 

[0 13 9] 

[0 14 0] 
1^2] 

a/as = ±/L(^) ••• (13) 

[0 14 1] 

[0 14 2] 
[^3] 

L, - (14) 

[0 14 3] 

[0 14 4] 
[&4] 




[0 14 5] 
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[0 14 6] 
[He 5] 

M -(16) 

[0 14 7] 

[0 14 8] 

S (15) X-m^tzt^u i n&XVuo u t t4, HI 8KSLfc*l»Ol^ 

WA*I2-1 (in) iiJ:tfffi;&B2-2(aut)fc£tt*7*->K***LTi5$ 
, Zj itlizj - i (4. £<«EI&o«/.M$B$3*j&*, *Htt»W-«*o^#K«»»Jc« 
»tfc* y yaCi QmfcZtitz j &M*tzl* (j-1) f l©iOzffil*fii*L"Cv^ 
o -f&fr*^ 01 8 4>OA*M2- 145 4U J £fc*®2-2 14. £ A* TSis 4 

R*t*«* (-) •?**£fc**!*L-Cv*S 0 
[0 14 9] 

[0 15 0] 
[§£6] 

M = P n T„. lJJ . .P 2 T lJ P I (17) 



[0151] 
[»7] 



(18) 



[0 15 2] 
[&8] 



T =1 

J+1 - J 2 



1-L-A.Ly 
1+L "Ai L ,j 



(19) 



[0 15 3] 
[0 15 4] 

*mmz&\,*Xl±, RM^HWx.^ii:J:U (2 0) 
[0 15 5] 
[28:9] 



(20) 



l) fiofi 



[0 15 6] 

<7>;£i2£ ( j + 1) &E<DmtX<DmfcWLt!t<t (zj + iK £32 & ( j 

•eo^HRjfe ^ ( z j - j )itit, 

[0 15 7] 
[«C1 0] 

(Ty-x.,P;-x) - (21) 
[0 15 8] 
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-*-*:)tellI8fr*#*o 
[0 15 9] 



[0 16 0] 
[*1 1] 

L-/ +1 L y =l ... (22) 

[0 16 1] 

[0 16 2] 
[icl 2] 



[0 16 3] 

[0 16 4] 

[0 16 5] 
[Rl 3] 



[0 16 6] 



, fSm^l^l (^fcfr*>A:fclB2-l5^ffl£®2-2fcffl*-9;frfcJ) fc»tf7 4 -)Wt 
^ R^Ifil (i-^*>*»m^}M2-2^ibA*152-lH|6j^^^rS]) K:«tr 7 -f 



mi 9 (a) tsxvmi 9 (b) (±, *mmwv>%m& m&yj**) <owtfe$k&t 

Xfitf- Y 3 - 1 *fel.31/inu 1.49^m:fcJ:m.55/umOifcft©3te«:iftS#fc3fe 
£LTA#U h 3 - 2 t LTl£»tfe3oo^- > (#-ha, ^-hbfei^ 




(23) 



[0 16 7] 



[0 16 8] 



[0 16 9] 
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1.55^mO&S©3fe«r. -tl^*ittl#$**o MWMH4 1 0 I) % }fc|US&e 

l± 1 mm(l 0 0 0 fx m)-C£>& 0 
[0 17 0] 

[0171] 

mi 9 (b) Km-rzoK, zvytmrnfrb^ ^m^tmm^mM^^m-t^ 3 
mmm 8 ] 

[0 17 2] 
[0 17 3] 

H2 0 (a) ~ (c) t±, COl 6^tffe7feIU^tCi3tt^. IfJf$^ (112 0 (a) ) 
> pfeCT^^T (0 2 0 (b) ) > 1 6®<D&mj)#- Yfrh&ZtZtL&ftvyt 

aatR^dB (in 20 (c) ) ^uv^„ 

[0 17 4] 

;£§£f±4 20^mX 1800 ^m-C*4o IS 2 0 (b) iz^LtzX n ftHl&OAlt 
[0 17 5] 

120 ( a ) K^LfcJB*r*$M|rtt*ifc« 2 tRlflLfcJjfet: i •) *) > 

J X (M vi'3.l l Z£l)mfcZtitz*yAKffim) 14 3 x 3 (x m 2 Tr&& 0 
[0 17 6] 

2 0 (b) +O»^tt*a&JS^**«:5Sl*L-r*0x 1 *OAiJ*ti*IIIftOffi*H5J-*^ 
T 1 6#<Z>*fc5frttS*U #*tf>3fr&n 6iHO#- b3^^tti*§*L4o itHbO 1 6 ISO 
MdHHttf 2. • • 16) U 4r#- h*?>m^$*iS3feOiS)fl 

S3fc*«l5&L;fc*S**BI2 0 (c) IC^LTV^ 0 1 6 1H<&#- h 0*£liJKS»3fc 1 2 

£ o 
[0 17 7] 

[HSififll 9 1 
[0 17 8] 

[0 17 9] 
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x d ^m^tt-r ^ -r t xm® Lfzftmmznm tx^tz 0 

[0 18 0] 

-^tt, *mmm<Dft®mxi±, %m^m^h-K^\-mm^fzit^^m.%Lti 
Kxnmiz&x%iD3tmm&Km?zt&-v[ifet%z>tztt), ±%%mm (/hs^ta^ 

[0181J 

02 1 (a) i3±£MU2 1 (b) M\ ^MW<Dmfm&<7)m$T^frt> (HI 2 1 (a) 

) tftmmvm* (H2 1 (b) ) zmw-f&tztxnmx&Zo 

[0 18 2] 

~fiM*nmz*£tzJtm9&Wznffii$.Z^yJ->rK£ *)/*?->J&J&Ltz>b<DX, TcilUg&o 
${± 1 0 0 ^ mX 9 0 fx mT'&3 0 HI 2 1 (b) KTFLfc £ itmB'DXMM'P 

&u (m^^Tiiij*^:) frbz<D\mmKMLx- 5m<Dftmxxi3Zft?zitte, itmm 

[0 18 3] 

in 2 1 ( a ) Km Ltzmmm^amMm 2 -em^ l^&k x ^ 19 , 

v*sx.\,Z£ V)m^fitziJ7A\zm^) fi 0 . 7X0. 7 M m 2 X$>2> 0 
[0 18 4] 

21 (b) ^<Dmmt%mmm^mmz^ihimM^^^\^x^^ , m^<o^\m 

[0 18 5] 

*^*«Ofttf 0»-C»±. 9 0// m<0i»jfeKft-e*OAiti*AJKIS 1 0 S<0||lf^a 

&ffl$-NM£ <Dm%iS&ti s $mZtlX\<*ZZtK%Z 0 Zfz, Z<Dmif®&fc 

£tt&7fcOlfA*l£l±0. 1 dB&TX&Zfrb, Ccofttf 08&^^ic1i,#*9iSLT^lt 
T9 OSgSOffllf^tfcfcU^ f©!l*tttt^i: 1 dBJGJLTfcfcacifc^JIBf* 

s*u «ie>r/hS!<offitf m&*$m.?z> zt&uimx$>z 0 
mmm 1 o ] 

[0 18 6] 

MI) *IISlft«Kov»tRWt4. 
[0 18 7] 

T, £*Lfc#-=e- r<D%tf^\,^Z^&L^t£tfhiixmLX^&ZtKMfcL, £<D£i 
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&7fcHIS§i±, #^-KT*M& (MM I) tDftf*L*o A 
[0 18 8] ^ ^ 

10 1 8 9] 
[0 19 0] 

H2 2 (a) &£xrm2 2 (b) «\ ^nifeM^^tt %>it®mmfmmz&ifz>m $fm 

KM (EI2 2 (a) ) Z<V?t®m$>ZftM-tZ>3b<r)WL^:&<D~7 J -^Koetof^- 
£t£BJ-r<2>*:a6<7)|II (®22 (b) ) -C^^o 
[0191] 

Z.<7)ft®mt. ->'J3>iftiC, ^®WS|Si:M?/f^^ltiS»MA7& ? 0.75%0 

^:§$iiipi6 0/<mXl$ 3 0 0 0 /<mtl)^o HI 2 2 (a) 4>OT£l$^Alt® K*}^ L 
. dOXitM^^lfb^^ 1 o<7)*°- h^ibl.Sl/u m> l^yumiSitn.SSyumOSoO 
M<Dfti)m&&mZtitiittfXt>Zti. z\fih 3o©tS^^^lif©tSi:£C 
r n & & *£fr«lfln?# I! & U HI * o _t£R -eSt £ tL & ta mm KWifhfiti3^(D 

[0 19 2] 

H 2 2 ( a ) fc^ Lfc®«f^^tt^ifeW 2 -eRWLfcJftK * *3 3fc*fc*tr*-e* I) . 
[0 19 3] 

*«:7pi-ig2 2 (b) *<^»^tt*iBij»ia:tf««tc*tt&*»^**ifti*LT^*), ^ 
suet o^*- K^*iaif&^o^»^t»Hmsjtett^^&v^i:3&»au»-t?is 0 

[0 19 4] 

02 2 (b) \zm*KX\<*&Jb<omi<018rf--frbt>frZ> £ n iz^ iO0S&4>-efi. fttt 

^mno^- h*T&®mo&mij#- vti>^ mmm^±m 0 . 8 d b. sue 

[0 19 5] 

<b -r> nu»<o/hi!<k^ x xFytvmw&zusib &z.t imut t%z 0 
mmm 11] 

[0 19 6] 

4c£jfcfl4>%l5IttMU 1. 3/umtl. 5 5/im^)2o^M03l&«#l^^^^ 

ftK* *)mtL£ ? fc-f* H2 3 (a) <o^m<o £ 7 K> XSIRSttWtnc^S 
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[0 19 7] 
[0 19 8] 

*L&««i****'<<^*<**J:d^JB«f^**ftj£i--5Ci:i:L7t (H2 3 (a) O 

[0 19 9] 

MTOJ: 9 4 0 
[0 2 0 0] 

nof f set>0 ... (19) 

Vq (z,x)>(ncore+nclad)/2-n 0 ffset<7)i: § (±n q (z,x)=Ilcore • • ■ (2 0) 

Vq (z,x)<(ncore+nciad)/2-n 0 ff se tOi: £{in q (z,x) =n c u<id • • • (2 1) 

[0 2 0 1 ] 

ni2 3 (b) m&&zmy)v>i&i8L&*iz&mtfmm'rzmm mm) nzm^m 
uo&mtfmwi-r & drtefr^&mvT^mmm-fz) *7A©tN g iois mm) 

[0 2 0 2] 
[0 2 0 3] 

&m<n%.fcmit =* r ©ffl*fsp^*o v is * mm t $ ti, mz.&x * ^ri£ i ^ m 

fc«!£Lfc»^£|«<0.1MkRI± 1 ^mti^o ^oT. iOJ^&SB^SW-fifilS 
^fclft®^*9AM©MiaRli % N g = 0, 1. 2> • • .^nov^0^m> 1 
m> 2 m„ • • • t^S 0 
[0 2 0 4] 
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Lv\> 
[0 2 0 5l 

-eCLT% 123 (b) N g =4JSL±ora»* s 5&^i:-r. ^> ®#r^M:# s 

4^37^77 FtOfI^lSC#< &*&#*SS-t-fc, N g =10»aili 
0 . 2±0. 0 5tgit-SiH j ai Lv>£fc W\ 

niW^^tU ^o, (2<r) U 

Sfcfc, jE^^i"^^0-C*-Si:^L-C, 3TOBBe^7^-*£®#r^Mo&3 0 
%S^t1-tLff «tv>C fc=£:jtl*Lrv^ 0 -f noffset = (n C ore-nciad)/3flJgi:-r 

[0 2 0 6] 

i © J: -5 * T ;v y X A go* v> -CfflW^-* «r StJg L 5fcHII& * URI CKft L T#tt * 
P^fc i > HI 2 3 (b) <D£o 4Jg*T^** L 7t»^0 6dBT*$.o/; 
©WU 12 3 (a) Oi^miiOl^tt LtzWftOitm&tefo 2 . 5d 

[0 2 0 7] 

noffset^iS^mi"^^ t fc-r*Ltf % J: •)5tH^#jE7&^tit*^o v« (z,x 

immm 1 2 ] 

[0 2 0 8] 

H2 4 (a) ti*5lifi«O«ffiflt3S(0»fliiia> EI2 4 (b) l±£tf>5fc : f-*Jflv>fcjfe@]i& 
ofltjftW-C**o EI 2 4 (a) W\ ^IMIC j: ^HMRJi^ 

^KUcaw&jftlftlK C^T1i5$*7^) *^LT*«*v HJ **;jfcK#itTW»jft 
^ffi*3tlSIK*fll*i-*W«:|g^LTV»* 0 jf§Mtffl|tto. 3 // mSgfg, K- "/H^li 3 ^ 
mfIJ^<0Jf^-C-&& o £O0H-e*i$ 'b^'g-OTlC^v^S^^^B'fiiSilicon-On-Insulato 
r(S0 I)«a©*«*fflv>rv>*o *«£*JEE*#»t*£fc£.J: 19 l^iHEoK^^ 
1 0" 3 SSOJtJa^M«:#x.^i £7& ? l>rt!-C&£o i*tttM0SfllJS-e**OT?^ M 

gi^as 1- & ^ t &mm?$>&ti s , uvitizx tjs^^^^^^t&tr^T-f 

[0 2 0 9] 

±|B**60I 1-11 "CRWLfcJ:^ Killf***©^ * - >£t£fhU f^S*r$^ 

KH>, 70-f^ h tny ha-^y- «SHI8:»t. y-X, K 
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Ot\ ffl«f^£5-*fc L"CI±«JE*OFFHL7t*tJS-eiatt*flljai-^tf iv> 0 
[0 2 10] 

[0 2 11] 

02 4 (b) fi02 4 (a) (D^ttm^izitW&nW^ iCtli7>f-;H^ 
[0212] 

[mi] $»*n^7^ 7 ^ tifci«# wii t ^ s t ^$1® t 
[02] i*<D7i/^ m^ommm & u m -r a * <o it- & a „ 

[0 3] *»*n^7^ y^jfe»^«H!|:o^|BIfi9*ja«f*5****5£-r&fc 

[04] tmE#JH©3M*3§FftKi-*fc»t, *n^77^7^$igIIMtO 

[0 5] HJ60II1 K*5tt*jfeIIIKKW-0|9:5fe*KWi-*^:*o|g-eab* 0 

[0 6] ^i&flll t= J: (a) tm.&X^ir Y )V (b) «rf^^i-^»7t*0 

[07] ^■m^tmmm^mnm^^^L, ^m^irj-c^w nr 

[08] ^MW2(Oftm&mt(Oyu~-Zffi}$.KmL?z-7V~-3- J r- h-eab-So 
[0 9] 0 8 K^LfcT^=f;XAt5HEff-i"*fc*0, 7-f-JVKOf-^^Ilt 
&fca6O0T?&& o 

[010] h Hife^j 2 ■eottttoiDUK©^*^ LfcSt* £ G 

[01 1] miMM2(Dft®m<Dm$i^M (a) i:ifi§x^h;v (b) *3i9H-S 

[012] ^W3 0 4*S^»SOjfeIiKRthofei6o*f|iK^*KW^*fe*W 

[013] ^Jfe«l3TW-#Ufcjfe@ttOjS«lR^cX^^ h9A (j&&£fs (dB) ) * 
»l»"t*fc*©BlT?, (a) ttA^jfcOffijteflUB^TE*-- KO* (0 
12 (a) t?*«9, (b) ttA^JjfeOOI^JSOTE*- KtcTM^e 

- K*rinix.fcRs&«>»£- (012 (b) ojkftteWB) -e** 0 

[01 4] ^*W4<0*BItt|gthOfc*O^tS;j6«rWW-r*Jfeie>O®"C, (a) tt 
W^/^ K5f®7^;v*£|££L£^£\ (b) iis*> VWg&Me)?* b * 

[015] 014 (a) iiOfHH (b) K^Lfc&fMK£©T^IWiS$*L;fc:ftllI 

[016] ^wso^tiHiftoiaise^ii^o^iaKojsaii*©^^^ f 7 a^i 
g§-t^.7t«6o0-e^^> o 

[017] ^mm6<7)itm^<DXmt}^T<Dm^ (a) % l.SS^mOffiSt^'f -;VK 
5WU<0I£5£ (b) „ fcfcO^ b aisitf*"- b b 

o#>*oHj*jt^aaa^^^ h^A ( ( c ) u) ) tzttxom 
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[HI 9] ^Sfe0iJ8Ol JSff^^j (a) , ^«<^>»T ( 

b) , ££0^ 1 61i<o#m:fr#- h^<bffi#$a&^o«^3:dB (c) £tf 

[02 0] *WJ8<7)1 6ftt$3t®&K£>lf%^ ®#r^5WF (a) , ( 
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